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BRINGING IS INNOVATION IN A HIGHLY-REGULATED 
ENVIRONMENT: A COLLECTIVE ACTION PERSPECTIVE 
Abstract  
The main question addressed in this paper is how to bring IS innovation in a highly regulated 
environment. The major challenge is that in domains that are highly regulated (such as Customs, 
Energy, and Healthcare), legal requirements often hinder the innovation process and the subsequent 
adoption of innovation. While adoption and diffusion of innovation has been the subject of extensive 
discussion in the context of IS, theories predominantly follow the rational positivistic perspective, 
focussing on variables which can predict the rate of diffusion and adoption. Such approaches remain 
static and fail to capture the complex social processes that would need to be mobilized to bring the 
desired change. Moreover, they do not pay specific attention to existing regulatory regimes that may 
need to be changed to create grounds for the further adoption of the innovation. To address these 
limitations, we apply the collective action model for institutional innovation (Hargrave and Van de 
Ven, 2006). Through our interpretive case study from the domain of eCustoms we are able to 
demonstrate the applicability of this alternative model to explain IS innovation, by showing how 
processes such as framing contests, mobilization of networks, utilization of political opportunities and 
engagement in collective action processes form an integral part of the institutional innovation process. 
The contribution of this paper is as follows. First of all, we apply a highly conceptual model borrowed 
from the organizational science field to analyse a real life case. We demonstrate the applicability of 
this model to explain processes of bringing IS innovation in a highly regulated context (eCustoms). By 
doing so, we contribute a new perspective for analyzing IS innovation, which can be seen as 
complementary to the theories traditionally used in the IS domain. Second, we propose several 
extensions of the model, based on our empirical findings. On the practical side, this paper brings 
insights to the processes that practitioners would need to take into account, when attempting to bring 
IS innovation in a highly regulated environment.  
Keywords: IS innovation; regulated environment; institutional innovation; collective action; dialectics 
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1 INTRODUCTION 
The main question addressed in this paper is how to bring Information System (IS) innovation 
in a highly regulated environment. IS innovations have already been successfully developed 
and adopted to support business-to-business interactions in various domains and one may 
wonder why bringing IS innovation in a highly-regulated environment would be interesting to 
study. A major challenge is that in domains that are highly regulated, government plays a 
central role in setting up rules, as well as requirements about IS. In that respect, legal and 
regulatory requirements often hinder the innovation process and make the subsequent 
adoption of innovation very challenging.  
Our study was inspired by the domain of eCustoms, where governments are key players in the 
arena of cross-border trade. Process redesign and use of IS are widely perceived as key 
components of a solution for public sector institutions (Andersen, 2004). Where eGovernment 
is about making use of IS in public sectors operations (Koh and Prybutok, 2003; Moon, 2002; 
Norris and Moon, 2005), eCustoms is a specific form of eGovernment that focuses on 
international trade activities. In the EU at the moment, the development and implementation 
of numerous IS for supporting business-to-government interactions in the context of cross-
border trade are put high on the political agenda (DG/TAXUD, 2006). The use of IS in 
support of customs aims at lowering the administrative burdens for companies and improving 
the control of the trade. The view fits well with how the benefits of IS implementation have 
been viewed in the context of businesses for decades (Wilcocks and Lester, 1999). 
Nevertheless, the results of the eCustoms efforts in EU are often questionable. For businesses, 
the introduction of multiple EU-wide eCustoms systems involves large costs for 
implementation and maintenance and such systems are seen as being introduced purely for 
communicating with the authorities and having no commercial value.  
With the constant increase in government requirements, as well as related costs for eCustoms 
systems, it becomes increasingly important that governments and businesses jointly look for 
alternative innovative solutions to solve the dilemma of trade facilitation versus control. Such 
cooperation however is hardly visible in the current eCustoms practices in the EU, where 
government is usually imposing the rules and related IS. The main problem is that even if 
such innovations are developed bottom-up, the EU legislation is often a major barrier for their 
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subsequent adoption and a key question then becomes how can one bring IS innovation in 
such a highly-regulated environmet 
This research examines a bottom-up innovation development project called the Beer Living 
Lab (BeerLL) through the conceptual lens of the collective action model for institutional 
innovation (Hargrave and Van de Ven, 2006). The model allows us to investigate the efforts 
of the BeerLL participants to change existing regulatory practices in order to create grounds 
for the further adoption of their IS innovation. It offers a novel, complementary perspective 
on IS innovation that brings the role of regulation and regulators in relation to innovators to 
the foreground. Through its empirical application, we also contribute directions for extension 
of the model as well as avenues for future research. In addition, we highlight important 
processes and questions for practitioners, who are faced with innovation in a highly regulated 
context.  
While our discussions centre on the domain of eCustoms, IS innovations in other domains 
such as Energy and Healthcare are also often dependent on institutional changes in regulatory 
regimes and we believe that our findings can potentially have wider applicability for 
addressing innovation problems in this context as well. 
The remainder of this paper is structured as follows. In Section Two, we provide a literature 
review and we present our conceptual framework. Our research methodology is presented in 
section Three, followed by a case analysis in section Four. In section Five, we discuss our 
findings and we end the paper with conclusions and directions for further research.  
2 THEORETICAL BACKGROUND 
2.1 Literature review: Organizational and IS innovation and the role of government 
A widely accepted definition of an innovation is “… an idea, practice, or object that is 
perceived as new by an individual or other unit of adoption” (Rogers, 2003, p. 12). An 
interesting overview of the existing literature on organizational innovation is provided by 
Slappendel (1996) and her work has already found some application in the IS innovation 
research (see Kautz and Nielsen (2004) for the application of the framework to discuss the 
implementation of software improvement innovations). Slappendel (1996) distinguishes three 
perspectives according to which the organizational innovation research can be classified, 
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namely the individualist, structuralist, and interactive process perspective. While according to 
the individualist perspective individuals cause innovation, the structuralist perspective holds 
that innovation is determined by structural (organizational) characteristics, rather than by 
individuals. Both these perspectives view innovation as a static and objectively defined object 
or practice and the innovation process is conceptualized as rather simple and linear, with the 
focus on the adoption stage. According to the interaction process perspective, on the other 
hand, innovation is produced by the interaction of structural influences and the actions of the 
individuals. Innovations are not seen as static and objectively defined, but as perceived and 
reinvented. The innovation process is understood as complex and dynamic. In this respect the 
interaction process view rejects the rational economic model of decision-making; more 
attention is given to non-rational aspects, as well as the political context in which innovations 
are introduced (Normann, 1971; Child and Smith, 1987).  
In the IS field, the concept of innovation and the adoption of innovations is also extensively 
explored. In Fichman (2004, p.315) we find that “the IT innovation field is concerned with 
understanding the factors that facilitate or inhibit the adoption and diffusion of emergent IT-
based processes or products within a population of potential adopters (Fichman, 2004; 
Swanson, 1994). These adopters can be individuals (Brancheau and Wetherbe, 1990), 
organizational units (Cool et al., 1997), firms (Cooper and Zmud, 1990), or even groups of 
inter-related firms (Damsgaard and Lyytinen, 2001).” According to this view, the focus of the 
IS innovation field is on understanding factors that facilitate or inhibit adoption. Another 
definition that we find in the IS literature is provided by Lyytinen and Rose (2003), where IS 
innovation is defined as “a novel organizational application of digital computer and 
information communication technologies” (p. 301). This second definition seems to be more 
general in nature, as it is not limited to identification of factors and the adoption phase.  
A review of the existing IS literature reveals that IS innovations are predominantly studied 
from an economic-rationalistic perspective (Attewell, 1991; Fichman, 2004). Within this 
“dominant paradigm”, innovations are assumed to be beneficial, and organizations that have 
greater innovation-related needs and abilities are expected to exhibit a greater amount of 
innovative activity (Fichman, 2004). In his paper, Fichman (2004) addresses the question of 
how future work on IS innovation can step outside the dominant paradigm in some 
fundamental way. He outlines seven emerging perspectives that go beyond the dominant 
paradigm focus (i.e. innovation configuration, social contagion, management fashion, 
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technology density, quality of innovation and performance impacts). A closer look at the 
proposed directions by Fichman reveals that his suggestions for extension remain within the 
positivist paradigm. As a response to the call of Fichman (2004) we see that other authors 
have tried to provide contributions that fall outside of the dominant paradigm. For example, 
Melville and Ramirez (2008) propose to use an information requirements paradigm as a 
possible way to step out of the dominant paradigm. When reflecting on the method deployed 
in their analysis, however we see that although the authors use a case study, the analysis 
remains focussed on identification of factors, rather than processes.  
Reflecting on the work of Fichman (2004), despite his positivist stance, he also acknowledges 
that there may be other threads of IS innovation research, inspired by non-positivistic theories 
such as structuration (Orlikowski, 1992), adaptive structuration (DeSanctis and Poole, 1994), 
and socio-technical (Bijker, 1995) theories, and that these would certainly keep with the goal 
of breaking with the dominant innovation paradigm. In the IS literature we find a number of 
examples that support this non-positivistic view on innovation. Prominent examples include 
the organizational adoption of a financial accounting system (Markus, 1983), the adoption of 
CT scanners in the American hospital environment (Barley, 1986), and the study of the 
massive diffusion of Business Process Re-engineering in the 1990’s (Newell et al., 2000). In 
all these cases the view on innovation comes close to the view taken in the interaction process 
perspective described by Slappendel (1996), where innovations are seen not as fixed entities 
but as subject to interpretation, evolving over time, and requiring interactions among different 
counterparts.  
Another strong critique on the rational theories on innovation can be found in the work of 
Lyytinen and Damsgaard (2001). The authors criticize the Diffusion of Innovation (DoI) 
theory which was (see the overview of Prescott and Conger, 1995) and still is widely applied 
in the IS field (e.g. Mustonen-Ollila and Lyytinen, 2003; Carter and Belanger, 2005). In their 
criticism, Lyytinen and Damsgaard (2001) suggest that:  
“DoI researchers should carefully recognize the complex, networked, and learning 
intensive features of technology; understand the role of institutional regimes; focus on 
process features (including histories) and key players in the diffusion arena; develop 
multi-layered theories that factor out mappings between different layers and locales; 
use multiple perspectives including political models, institutional models and models 
of team behaviour, and applying varying time scales while crafting accounts of what 
happened and why.” (p. 173).  
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In terms of the perspectives of Slappendel (1996), the work of Lyytinen and Damsgaard 
(2001) also suggests a move of IS innovation research towards the interaction process 
perspective. In similar lines, Lyytinen and Rose (2003) advocate the need to “look beyond the 
linear, uni-directional and atomic concept of the diffusion of IS innovation” (p. 302).  
What is also interesting to notice in the work of Lyytinen and Damsgaard (2001) is that they 
explicitly acknowledge the role of institutional regimes and the role of government. In their 
suggestions for future research they call for utilizing multiple perspectives and political and 
institutional models. This concurs with the observation of Slappendel (1996) who also points 
out the limited attention paid to the role of government in the context of organizational 
innovation. Indeed, we see that Fichman’s (2004) listing of alternative perspectives does not 
include the role of regulators and government in the innovation process, something that we 
are interested in. Coming back to the IS field it is worth mentioning that in some earlier work 
we also find examples where the role of government in the IS innovation is discussed. For 
example King et al. (1994) explicitly acknowledge the role of government and identified six 
types of institutional intervention that the public sector may employ to stimulate adoption and 
diffusion of innovations. However, we find that the framework of King et al. (1994) is 
limited, as it is uni-directional in the sense that the assumption is that government sets the 
agenda for institutional change by issuing rules and regulation which adopters adapt to. We 
are interested, instead, in processes, where bottom-up innovations can change institutional 
practices.  
Reflecting on the research problem that we aim to address in this paper - how to bring IS 
innovation in a highly regulated environment? -and on the literature review provided above, 
we can arrive at several observations and conclusions. First of all, the innovation processes 
that we observe in the domain of eCustoms are very complex, highly dynamic and political. 
In that respect, we adhere to the interactive-process perspective in our work (discussed by 
Slappendel (1996) and followed by a number of IS researchers as discussed above). The 
second conclusion that we draw is that government and regulatory regimes are seldom 
discussed in the innovation literature. When considered, the role of government is seen as uni-
directional, where government sets the agenda for institutional change. We are, however, 
interested in IS innovations that can bring institutional change bottom-up, which is in line 
with the call of Lyytinen and Damsgaard (2001) to expand the innovation studies with models 
that account for the institutional and political aspects.  
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In the next section, we review the model of Hargrave and Van de Ven (2006). The model 
takes into account multiplicity of actors in the processes of mobilizing collective action for 
institutional innovation and it explicitly acknowledges that institutional innovation can be 
achieved by bottom-up collective action processes.  
2.2 The collective action model of institutional innovation 
In their review of the literature on institutional innovation and change, Hargrave and Van de 
Ven (2006) conclude that although the scholars have extensively examined how organizations 
adapt and conform to institutional environment pressures in order to achieve legitimacy, there 
is still little understanding about the generative processes of collective action through which 
institutions or institutional norms based on innovations are created. To fill this gap, Hargrave 
and Van de Ven (2006) introduce the collective action model of institutional innovation. The 
model is based on the technology innovation management and social movement literatures. 
The collective action model builds on the dialectical theory of change (Van de Ven and Poole, 
1995). According to it, the established order or the thesis is challenged by some emerging 
order (antithesis) which leads to conflict and confrontation. The resulting outcome of this 
confrontation is what is called synthesis, which on its turn becomes the new established order 
(thesis).The synthesis is neither the thesis nor the anti-thesis but something new, which 
emerges as a result of the confrontation. (see also Figure 1). 
 
Figure 1. Dialectic motor (Van de Ven and Poole, 1995, p. 520) 
Building on the dialectic motor, the primary concern of the collective action model of 
institutional innovation is how new institutional arrangements emerge from interactions 
among interdependent partisan agents. The collective action model “examines the 
construction of new institutions through the political behaviour of many actors who play 
diverse and partisan roles in the organizational field or network that emerges around a social 
movement or technological innovation” (Hargrave and Van de Ven, 2006, p. 868).  
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There are four central elements in the collective action model, namely (1) the framing 
contests, (2) the construction of the networks, (3) the enactment of institutional arrangements, 
and (4) the collective action processes. The framing contests draw attention to the creation 
and manipulation of the meaning of issues. Hargrave and Van de Ven (2006) give examples 
from social movement theory where they demonstrate that the success of the activists 
depended on how they have positioned and framed their solution. The construction of the 
network discusses the organizing forms and resources that the activists have employed to 
pursue change. It is argued that it is important to focus on both bottom-up and top-down 
organizational processes and that the engaging of a network of operational actors is as 
important as ensuring the top-down political support and commitment. The enactment of 
institutional arrangements refers to the efforts of activists to challenge and alter “political 
opportunity structures”. The political opportunity structures are seen as formal and informal 
political conditions that encourage and discourage the movement activity (Campbell, 2002). 
Finally, with insights from the technology innovation management literature, Hargrave and 
Van de Ven discuss the collective action processes, which describe the contested political 
process through which new technologies emerge. Based on the dialectic perspective, 
Hargrave and Van de Ven argue that innovation occurs when challengers gain sufficient 
power to confront and engage incumbents. Furthermore, Hargrave and Van de Ven argue that 
conflict, power and politics are central to the dialectical theory of change. Conflict is seen as 
the core generating mechanism of change, power is the necessary condition for the expression 
of conflict and political strategies and tactics are the means by which parties engage in 
conflict. Furthermore, the authors concur with Coser (1957), that conflict does not only 
generate new norms and institutions but it also stimulates economic and technological 
development.  
In our view this model proposes an interesting theoretical lens to investigate IS innovation in 
a highly regulated environment, because it draws attention to the complex and dynamic 
processes in which proponents of an innovation interact with other actors to gain commitment 
and support and engage in joint actions to challenge the existing institutional rules and 
regulations in order to create grounds for the adoption of the IS innovation.  
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3 METHODOLOGY 
The case study presented here is part of the EU-funded ITAIDE1 research program (Tan et al., 
2006). Four so-called Living Labs provide real-life settings in which innovative eCustoms 
solutions are developed and their broader influence on diffusion and adoption is investigated. 
These Living Labs focus on different domains (beer, paper, food and pharmaceutical) and 
take place in different countries (Netherland, Finland, Denmark, and Ireland and Germany). 
In this paper, we present our investigations of the Beer Living Lab (BeerLL), one of these 
four living labs. We will refer to the broader ITAIDE context where necessary, when 
discussing the collective action mobilization efforts. The BeerLL provides a platform for 
developing of innovative IS procedures for export of excise goods. Key partners involved are: 
a large beer producer, the Dutch Tax and Customs Administration (Dutch TCA), a National 
University and a technology provider. In addition, several other parties were also involved in 
some of the BeerLL activities, including a Sea Carrier, UK Tax and Customs Administration 
(UK TCA), and a second technology provider. Further case background can be found in 
Section 4.1.  
The case study is conducted in an interpretative, processual tradition (Markus and Robey, 
1988; Walsham, 1993). Interpretive studies are “aimed at producing an understanding of the 
context of the information system, and the process whereby the information system influences 
and is influenced by the context” (Walsham, 1993, p. 4-5). Our focus is on the processes that 
underlie collective action to bring the BeerLL innovation forward towards adoption. Data 
were collected from different sources in order to gain a comprehensive picture of the case: 
participation in full-day brainstorming and working sessions, individual interviews with the 
BeerLL participants, observations and document analysis.  
Texts reviewed ranged from EU policy documents, EU documents on export of excise goods, 
internal reports of Dutch TCA, project reports from the BeerLL, to mention a few. The bulk 
of the field research was carried out in the period 2006 and 2007 when the key phases of the 
BeerLL such as initiation, analysis and redesign, pilot and evaluation took place. In this 
period we attended in total 19 work meetings, 5 brainstorming sessions, we conducted 25 
interviews with BeerLL participants and these interviews lasted between 1 and 3 hours per 
                                              
1  ITAIDE stands for “Information Technology for Adoption and Intelligent Design for E-Government” and is an EU-
funded project from the 6th IST framework program.  
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session. In addition we also conducted 22 interviews with experts from Dutch TCA, who were 
not directly involved in the BeerLL, in order to get further background information 
concerning the strategic and political processes that play a role in eCustoms. These figures do 
not include the informal interactions which we maintained with the informants, which in the 
intensive periods of the data collection were multiple times per week. Almost all general 
BeerLL meetings and formal interviews were recorded. Due to the large number of meetings 
and recorded material, these were only partially transcribed. Meeting notes or reports have 
been sent out to participants for verification and clarification purposes.  
While initial networking activities took place already in 2006 and 2007, these activities 
continued also in 2008 and will be on-going till the end of the project (July, 2010). In order to 
capture these networking activities, we collect information on-going and constantly update a 
database with organizations to which BeerLL participants reach out to in order to involve 
them in the change processes. While we cannot predict what the final outcome of these 
networking activities will be, we already see some initial impacts. In addition, we gained 
good insights in the collective action processes that took and continue to take place in the 
context of the BeerLL and we will report on these in this paper.  
The data collection and the data analysis were done in an iterative manner. In the early phases 
of the analysis our goal was to understand the domain and to search for appropriate 
conceptual lens for analysing our findings. During one such iteration we came across the 
collective action model of Hargrave and Van de Ven (2006) and it seemed to provide an 
interesting perspective on the developments that we observed. As attempts to change existing 
regulatory practices are essential for the BeerLL innovators, the collective action model 
appears a very suitable lens, because it focuses explicitly on bottom-up institutional 
innovation processes. Subsequently, in the further data analysis we used the categories from 
the model to reflect on the past events and interactions and as guidance for the follow-up data 
collection activities. Thus, for the data analysis we used these constructs as a ‘sensitizing 
device’ (Klein and Myers, 1999); we also utilized them to structure the presentation of the 
case analysis (see Section 4). To summarize, the theoretical constructs of the model of 
Hargrave and Van de Ven (2006) are: framing contests, construction of the network, 
enactment of institutional arrangements, and collective action processes.  
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We acknowledge that investigating the innovation processes in the Beer Living Lab with one 
perspective necessarily entails ignoring others. In our broader research context of the ITAIDE 
project, we have established a set of interrelated themes and theories that we combine to yield 
a more holistic perspective.  
4 ANALYSIS OF THE BEER LIVING LAB 
4.1 Background 
4.1.1 Introduction to the problem of the BeerLL 
The focus in the BeerLL is to analyze how IS can support the administration of export of 
excise goods (e.g. beer and cigarettes). The current procedure revolves around the exchange 
of a paper-based document called Administrative Accompanying Document (AAD). EU 
reports indicate that there is huge fraud with the export of excise goods under suspension. As 
sources of the European Commission show Member States estimated in 1998 that for alcohol 
only, fraud amounted up to €1,5 billion yearly, the market share of illegal cigarettes is 
equivalent to approximately 9% of the total excise duty receipts on tobacco products 
(European Union, 2006) . In the report of the High Level Group on fraud in the tobacco and 
alcohol sectors (DG/TAXUD, 1998) it is pointed out that the AAD paper-based system does 
not work well and it is recommended that a computerized system is set up to tackle the 
weaknesses of the current paper-based system. 
4.1.2 The EU approach: the thesis 
To combat the fraud in the excise regime, the European Commission has initiated the 
development of a new information system solution to replace the paper AAD, the so-called 
Excise Movement and Control System (EMCS). The legal requirements, as well as the EMCS 
specifications are developed at EU level. The system will need to be implemented by all the 
governments of the 27 member states and all businesses trading in excise goods in the EU. 
The EMCS is only one of the eCustoms systems that is currently introduced. For the same 
commercial transaction, businesses have to introduce several different systems to report to the 
separate authorities (DG/TAXUD, 2006). Examples of such systems include the VIES (Value 
Added Tax Information Exchange System) system for VAT reporting, the NCTS (New 
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Computerized Transit System) system for transit procedures, and the ECS (Export Control 
System)system for export, to mention only a few.  
The EU approach can be characterized as fragmented, top-down and with no differentiation 
between reliable and non-reliable companies. Fragmented means that for every new 
procedure, the EU introduces a separate system; from an exporting company’s point of view 
this means that for the same commercial transaction the company needs to develop and 
maintain multiple interfaces, which adds administrative burden and costs. Top-down means 
that the introduction of such systems is made obligatory by law, and businesses, while they 
may be involved in consultations, formally have no decision power in developing the 
specifications. Last but not least, non-differentiation means that all the companies are treated 
the same: no difference is made between companies which have solid internal IS systems and 
procedures to prove that they are in control of their supply chain operations and have 
established trust relations with the government versus other companies that lack such 
infrastructure and prior trust relationships.  
It is worth mentioning that in the EU policy documents we find visionary concepts like Single 
Window and Authorized Economic Operators that seem to promise significant simplifications 
for businesses (DG/TAXUD, 2006). Single Window (SW) services are intended to enable 
businesses to conduct all interactions with customs via one point (preferably online). 
Authorized Economic Operators (AEO) are certified businesses that because they can 
continuously show that they are in control of their own and their supply chain’s operations, 
are granted simplification of their Customs interactions. Nevertheless, systems like the EMCS 
hardly support this vision. 
4.1.3 The BeerLL: the anti-thesis 
The BeerLL proposes an alternative approach to the one proposed by the EU. The BeerLL 
concept is holistic and developed bottom-up (including close collaboration between business 
and government). It advocates differentiation between trusted and other companies. Holistic 
means that for the same commercial transaction there is no need to introduce multiple 
procedures and systems to report to the authorities; access to the information can be provided 
from one interface. Bottom-up means that the initiative to develop the innovative concept 
emerged from collaboration between businesses, government representatives and technology 
providers where the parties saw each other as equal; the initiative was not driven by the 
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government agenda and governments were only one player in the decision-making process. 
Last but not least, the BeerLL advocated the need to make a distinction between reliable and 
other companies. The argument was made that if a company can prove that it is in control of 
its own and its supply chain operations by using its commercial systems and internal control 
procedures, governments can rely on these systems and procedures. This would mean that 
such companies would not be required to develop and maintain multiple interfaces to report to 
the authorities. Instead, the government can rely on company’s own commercial systems.  
4.1.4 The IS innovation in the BeerLL  
For discussing the IS innovation in the BeerLL we will make use of the definition of IS 
innovation of Lyytinen and Rose (2003, p. 301) where IS innovation is defined as novel 
organizational application of computer and information and communication technologies. The 
information and communication technologies used in the BeerLL are as follows: (1) smart 
container seals, (2) service-oriented architecture and (3) open standards. The smart container 
seals are special electronic container locks that are equipped with multiple functionalities. 
Once the container is locked and the lock is activated, the smart seal can send location 
information, notification of unauthorized door opening and other information such as 
temperature readings. Via satellite communication the device can provide a continuous 
monitoring service. All the information from the smart seal can then be sent to a back-end 
system where it can be made available for further analysis and risk assessment. Through the 
use of service-oriented architecture it is possible to get access to the information available in 
the supply chain concerning each shipment and per transaction. This information will also 
include the data reported from the smart seal concerning the movement of the goods. In such 
a way, a full supply chain visibility can be ensured. This information can be made available to 
all supply chain and government actors who are authorized to have access to it. The use of 
open standards enables interoperability and allows for lower entry costs of new partners.  
The novel organizational application of these technologies is that it enables fundamentally 
different interactions between companies and authorities, which are built on trust and 
partnership. It allows for a move from the hierarchical relationships between governments and 
businesses to more horizontal relationships that build on trust. In the hierarchical model, 
governments are the controlling agencies and companies need to submit information so that 
the government can fulfil these controls. This is very much the approach the EU is taking at 
P a g e  | 15 
 
the moment when introducing EU-wide eCustoms systems. The BeerLL allows for 
implementing the concept of horizontal supervision, where government and businesses can 
rely on already established trust relationship and take a shared responsibility for controlling 
the safety and security of the supply chains. The BeerLL proposes a “full pull model”, 
meaning that companies which are trusted by the government do not need to submit any 
information to the authorities any more. According to this model, companies take the 
responsibility to monitor the supply chain and report irregularities to the authorities, if they 
should occur. In addition, government officials can get authorized access to the data that they 
need and can pull information directly from the commercial systems of the companies 
whenever they would need it.  
This concept suggests considerable reduction in costs and administrative burden for 
companies, and increased control and security, compared to the approach currently followed 
by the EU. It is very much in line with high-level goals of the EU such as Single Window and 
AEO and for reliable companies makes systems like the EMCS obsolete.  
While the BeerLL participants could see clear benefits that the new concept could bring to 
both businesses and government, the further adoption of this concept was constrained by the 
existing legislation. Nevertheless, the BeerLL participants, as part of their activities in the 
wider ITAIDE project were determined to pursue bottom-up change and engage in collective 
action to create grounds for the further adoption of their ideas in practice.  
4.2 Collective action in the BeerLL 
In this section we will examine how the innovators, by using the BeerLL concept (the anti-
thesis) challenge the current EU approach for implementing eCustoms systems (the thesis) 
and how they influence the formation of the synthesis. Table 1 summarizes the BeerLL case 
in general terms of the collective action perspective of institutional innovation put forward by 
Hargrave and Van de Ven (2006). It reconfirms the idea that it is suitable to investigate the 
BeerLL using the collective action model, as dimensions relate closely to the developments 
that we observe in the case.  
 
 
P a g e  | 16 
 
Table 1. Characterization of the BeerLL along the dimensions of the collective action (adapted from 
Hardgrave and Van de Ven, 2006). 
Dimension Collective action The Beer Living Lab 
Question How do institutions emerge 
to facilitate or constrain 
social movements or 
technological innovations? 
Our central research question in this paper is how to bring IS innovation in a 
highly regulated environment? In the BeerLL specifically we investigate how 
the BeerLL emerges as a new power base (along with the EU and national 
administrations) to try to bring innovation in the highly-regulated domain of 
international trade by challenging  existing approaches for development of 
EU-wide e Customs systems. 
Focal 
institutional 
actors 
Networks of distributed and 
partisan actors in an inter-
organizational field who are 
embedded in a collective 
process of creating or 
revising institutions 
The BeerLL network consists of the following key players: 
- a large beer producer 
- the Dutch Tax and Customs 
- technology providers 
- a university 
The network works on revising/shaping the current rules and approaches to 
customs and excise procedures and the role of IS. It aims to challenge the 
current approach and regulation for EU-wide system development for cross-
border trade. 
Generative 
mechanism 
Recognition of an 
institutional problem, 
barrier,  or injustice among 
groups of social or technical 
entrepreneurs  
Recognition that the current approach for EU-wide systems development 
does not bring the sufficient reduction of the administrative burden and 
benefits for neither the companies nor the public administration The BeerLL 
network works towards creating an IS driven win-win situation 
Process: event 
sequence 
Collective political events 
dealing with processes of 
framing and mobilizing 
structures and opportunities 
for institutional reform 
The collective political events dealing with processes of framing the BeerLL 
concept, mobilizing the wider network of supporters of the BeerLL ideas and 
utilizing the current political opportunities to institutionalize the BeerLL 
concept. A confrontation between the EU approach (the thesis) and the 
alternative approach proposed by the BeerLL (the anti-thesis). 
Outcome Institutional precedent, a 
new or changed working 
rule, an institutional 
innovation 
Not yet identified, because the BeerLL is still in process. Nevertheless, initial 
shift in mindset already visible. In our analysis, we provide an overview of 
how the BeerLL currently develops towards a new synthesis. 
For the remaining part of this section, we will go in detail discussing the BeerLL in terms of 
the core concepts from the collective action model, i.e. (1) the framing contests, (2) the 
construction of the networks, (3) the enactment of institutional arrangements and (4) the 
collective action processes. 
4.2.1 Framing contests 
To recall, framing contests call attention to the creation and manipulation of the meaning of 
issues. Previous research shows that framing can concern not only the problems and outcomes 
of the proposed solutions, but also the way in which such outcomes are achieved (Benford 
and Snow, 2000). Hargrave and Van de Ven refer to the work of Maguire (2002) to illustrate 
that. In the context of adoption of innovation in the treatment of HIV/AIDS, Maguire (2002) 
illustrates that the activists were successful not only because they managed to propose change 
in the outcomes of the drug approval process, but also because they were able to force 
negotiation on the structure of the drug approval system and the role of evidence used in the 
process. Framing is very important in the BeerLL. As we discussed earlier, we view IS 
P a g e  | 17 
 
innovations not as fixed but as dynamic entities that change over time and are subject to 
reinvention and reinterpretations. The BeerLL concept and the underlying use of technologies 
evolved as socially constructed during the different stages of the BeerLL and they were 
framed and re-framed according to the often diverging goals and interest of the BeerLL 
participants. In the BeerLL we observe framing contests at two levels. The first one is related 
to the methodological basis for development of solutions in the EU and the second one is 
related to the proposed solution as a result of the development process.  
With respect to the methodological basis, the BeerLL questions the basics of the approach 
that is currently used for such EU-wide system implementation. As discussed earlier, the 
BeerLL concept is framed as holistic (as opposed to fragmented), bottom-up (as opposed to 
top-down) and it advocates differentiation between reliable and other companies (as opposed 
to equal treatment of all).  
The BeerLL also engages in framing about the proposed solution. BeerLL argues that the 
proposed solution is better than the EMCS in a number of respects. First of all, it offers to use 
one solution, with which businesses can communicate with their other business partners and 
can report to the authorities, rather than to introduce every time a new system for each 
separate legislation that is only directed to the government and not to other businesses. In this 
respect, it is argued that such a solution is more general and has higher impact in reducing the 
administrative burden for the companies, as the businesses do not have to introduce many 
different systems only for the purpose for communicating with the authorities. Furthermore, 
in the BeerLL it is also advocated that the solution is better able to ensure the control and 
security over the movement of the goods. The reason for that is that part of the concept is a 
secure container lock, which has the capability to signal unauthorized openings while goods 
are on a move and collect real-time information about the movement of the goods. This way, 
the authorities can have an access to a rich information base, which would allow for better 
auditing and risk assessment.  
However, during the discussions of how to frame the BeerLL concept specifically with 
respect to the EMCS, the opinions differed and evolved over time. Instead of framing the 
BeerLL innovation as making the EMCS completely obsolete, it became re-framed as a 
supplementary solution which could be used only by reliable companies. In this way, the 
BeerLL attempts to work with the fact that the EMCS is a “running train” that cannot be 
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stopped, but may be “jumped on”. We will come back to the framing contests later in this 
paper, to reflect on how they link to some of the other concepts of the collective action model. 
4.2.2 Construction of the network 
Hargrave and Van de Ven argue that the construction of the network is a second important 
element that plays a key role in institutional innovation change processes, as it refers to the 
mobilizations of the resources for starting up a collective action. It is argued that engaging a 
network of operational actors is as important as ensuring the top-level political support and 
commitment (see also Binder, 2002; Warren, 2001).  
In the BeerLL we see the mobilization of a very complex network and mobilization processes 
of dynamic and continuous nature. We felt that the general category “construction of 
networks” as proposed by Hargrave and van de Ven is far too abstract to help explain the 
developments that we observe in the BeerLL. In this respect, to be able to better analyze and 
explain the involvement of the network in the BeerLL we propose several additional analytic 
categories. First of all, to be able to deal with the complexity of the network, we propose to 
use the notion “levels of actors”. Similar ideas for using multi-level analysis have also been 
addressed in the IOS literature (e.g. Johnston and Gregor, 2000; Lyytinen and Damsgaard, 
2001). The levels also illustrate the interplay between individuals and institutions (structures), 
something which is also very specific for the interaction process perspective (Slappendel, 
1996).  
For the purpose of this analysis we distinguish between three general levels of analysis:  
Level 1:  The level of the BeerLL, where only specific individuals from different 
organizations are involved 
Level 2:  The level of the different organizations, which participate in the BeerLL 
Level 3:  The wider network, to which each organization participating in the BeerLL has 
access to 
In order to further conceptualize the wider network, we introduce sub-levels of level 3 
moving gradually through the progression of sub-levels as follows: national (member) states, 
other national member states in an economic zone; economic zone; other economic zones; 
global. The reason to provide the sub-levelling is to allow for a more structured analysis and 
to enable identification of regulatory regimes, which may be applicable at one sub-level but 
not for another. Figure 2 below is an extract of the network of actors to which the BeerLL 
participants have reached, or plan to reach out to (represented with the dashed ovals at the 
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level of economic zone). Furthermore, to be able to trace the dynamics of the mobilization of 
actors, we propose to use the notions of “horizontal interactions” and “vertical interactions” 
(see the arrows in Figure 2). We talk about horizontal interactions when it concerns actors 
from the same level, and about vertical interactions, when the construction of the network 
crosses different levels.  
 
Figure 2. Construction of networks in the BeerLL 
Let us now provide some examples to illustrate the mobilization of the network in the 
BeerLL, using the concepts of levels and horizontal and vertical interactions. To illustrate the 
mobilization of the network using vertical interactions, we will use an example with Dutch 
TCA. We observed that the people from Dutch TCA that are involved in the BeerLL have real 
commitment to spread the results from the BeerLL and to use them as a tool to bring change 
in the way Dutch TCA works at the moment. They play a very active role in bringing 
awareness and getting the attention of people in the top management of Dutch TCA. 
Furthermore, good contacts and collaboration are being established with key players from 
Dutch TCA, who are directly involved in the setting of the legislation and developing the 
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systems at the EU level. For example direct interactions with people from the Directorate 
General for Customs and Taxation of the European Commission (DG TAXUD) have already 
been established. This illustrates one path of involvement through vertical interactions 
spanning Levels 1, 2 and 3c of the wider political network. In Figure 2, using arrows we have 
illustrated other such vertical interactions that took place. It is worth noticing that the same 
actor (e.g. DG/TAXUD) can also be part of the network of another BeerLL participant (in this 
case the network of the National University). This means that the same actor is targeted and 
approached from different directions. Such political involvement is very important, because if 
the BeerLL concept is to be adopted, this will require legal changes and political 
commitments also from the EU authorities. Such a network thus plays a crucial role in the 
attempts to institutionalize the innovation developed in the BeerLL.  
In the BeerLL we also identified examples of horizontal interactions. One such example is the 
interaction that we observed between high-level decision-makers of the “Technology provider 
1” with high-level decision makers of the “Beer producer”. This illustrates involvement of the 
network using horizontal interactions at level 2 (i.e. the level of the organizations involved in 
the BeerLL). These interactions were also very important, as they were directed towards 
ensuring the commitment of the top management in the organizations involved in the BeerLL 
and they can be crucial for providing access to the wider network. Part of this wider network 
includes industry associations which can be very powerful lobbying players.  
When examining the network mobilization, several interesting questions that come to mind 
relate to framing. For example at a conference organized by the Dutch Shippers Association 
(EVO) it turned out that the BeerLL concept was very well received by representatives of the 
large multinational companies, even though they operated in different domains. Thus when 
constructing the network it was found very important to find parts of the network to which the 
innovators could relate and the basis on which they could relate, so that they can ensure wider 
involvement. It is worth noting that the framing of the BeerLL when addressing the legislators 
was different compared to when addressing the multinationals, as these stakeholders have 
different goals and in order to engage them, it was important to relate to their strategic goals. 
This also illustrates the view on IS innovations as dynamic and socially constructed entities.  
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4.2.3 Enactment of institutional arrangements 
The third element of the model is the enactment of institutional arrangements. One of the 
major concepts to which Hargrave and Van de Ven (2006) refer when they talk about 
enactment of institutional arrangements is political opportunity. Political opportunity 
structures can be viewed as formal and informal political conditions that encourage, 
discourage, or in any way affect the movement activities (Campbell, 2002). Reflecting on the 
BeerLL, we see the concept of political opportunity structures can very well capture and 
explain some of the developments.  
The very set-up of the BeerLL was based on and framed in line with developments that 
appear in EU and international policy documents. These include the Multi-annual strategic 
plan of the EU and other policy documents, which outline long term challenges for 
implementing concepts like the Authorized Economic Operator and Single Window in Europe 
(DG/TAXUD, 2008). Visions expressed in such documents were very carefully considered in 
the BeerLL and opportunities were searched as to how to achieve these long-term objectives 
in a more innovative way compared to the current EU approaches. Looking at a later stage of 
the BeerLL project, when the BeerLL concept was developed, it was very well aligned with 
the long-term vision of the EU about Single Window and AEO; it challenges, however the 
fragmented approach through which EU currently aims to achieve these long-term goals and 
proposed an alternative.  
Going beyond the pilot and searching for possibilities for the BeerLL ideas to be adopted, we 
identified also other political opportunities. For example, new political opportunities emerged 
from initiatives such as the action program for reduction of the administrative burden 
initiative of the Directorate General of Enterprise and Industry of the European Commission. 
The Action Programme for reducing administrative burdens in the European Union aims at 
reducing 25% of this burden by 20122. Although this initiative stems from another Directorate 
General, namely of Enterprises and Industry rather than of Customs and Taxation, it relates 
very well to the message that the BeerLL actors want to convey. This indicates yet another 
favourable political condition which encourages innovation developments and their further 
adoption. Thus, we see how the ideas developed in the BeerLL become aligned and re-framed 
to fit the larger collective action activities that are currently under way.  
                                              
2  http://ec.europa.eu/enterprise/admin-burdens-reduction/home_en.htm  
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Zooming in specifically on the EMCS developments, we also identify political opportunities 
to engage specifically in that debate. For example, the European Commission opened several 
consultation rounds concerning the EMCS specifications and the EU directive on excise. 
During these consultation rounds, the businesses have no decision power; they play only a 
consultative role. Though there is a sense of disappointment on the side of businesses about 
how their advice is taken into account, it does suggest, however, favourable political 
conditions for change towards an approach that is more bottom-up. Furthermore, whereas 
during the pilot stage of the BeerLL that took place in 2006 it was envisaged that the EMCS 
will become obligatory in 2009, it became clear in 2008 that that deadline cannot be kept and 
the implementation was further postponed with a few years. Such delays provide extra time 
for the innovators to act.  
In the BeerLL we see a clear linkage between the political opportunity and the way the 
BeerLL concept was framed. By linking the framing of the solution to the political 
opportunities provided by the long-term EU goals, the BeerLL increases its chances of being 
heard and that the proposed BeerLL concept to be considered relevant. Furthermore, the 
BeerLL participants are in a strong position to claim that for specific types of companies (like 
Authorized Economic Operators), the solution developed in the BeerLL is better suited than 
the solutions that are currently proposed and developed by the EU and that such solution 
proposes significant reduction of the administrative burden for companies. We consider that it 
is very important that the link between the concepts of framing contest and political 
opportunities is further explored.  
4.2.4 Collective action processes 
The fourth issue that Hargrave and Van de Ven (2006) address concerns the collective action 
processes. To recall, building on the technology innovation literature, the authors define the 
collective action processes as the contested political process through which new technologies 
emerge. At this moment we know how the BeerLL concept is currently framed and re-framed, 
we see how the network of actors is involved and we were able to discuss the political 
opportunity structures that exist at the moment. Furthermore, we observe a number of efforts 
of the BeerLL participants to reach out to the legislators and to initiate discussions for change.  
When analyzing the existing network, the BeerLL participants took a decision that a key actor 
to target is DG/TAXUD, as this is the body where the legislation concerning customs and 
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taxation is drafted. A workshop was organized including heads of units and experts 
responsible for drafting legislation. Although the workshop participants found the BeerLL 
ideas interesting, they had two considerations. First of all, on the systems side, people were 
very busy with developing EU-wide systems such as the EMCS; as this process is very time 
consuming and resource intensive, at that stage it was difficult to spend time on innovative 
developments. Second, while the European Commission has a coordinating role for eCustoms 
developments, in the end the Member State governments possess the power, as they would 
need to agree on proposals that are put forward. One advice that was given during the 
workshop was at it would be beneficial for the BeerLL participants to approach the Member 
States directly. On the legislation side, the experts pointed out that they would welcome input 
and proposals for legislative changes and they can take these into account when drafting new 
laws.   
As a follow-up step, efforts were directed on a national level, where extensive work was done 
in collaboration with the Dutch government and industry associations. Through the industry 
associations the major multinationals in the Netherlands became familiar with the ideas of the 
BeerLL. In meetings with representatives with several of these multinationals, they 
considered the BeerLL concept as visionary and they saw clear benefits in it. On a major 
conference including Dutch, British, French and German industry associations, the BeerLL 
concept was welcomed as very innovative, especially the idea of having a “full pull model”. 
These associations possess a very powerful network and are engaged in strong lobbying 
activities in Brussels. At the moment there are discussions of how to establish follow-up 
activities and collaboration between the ITAIDE project (of which the BeerLL is part of) and 
these associations. 
It is still too early to say what the ultimate effects will be, especially as the ITAIDE 
dissemination and networking activities are just starting. It may happen that the effect of the 
BeerLL would be to provoke shift in mindset and a new way of thinking about the problems 
by the different actors engaged within the constructed networks. We already see these 
processes taking place on a wider scale. In a more optimistic scenario, it may be possible that 
the legislation is adapted to allow for a more holistic approach and for special treatment of 
reliable companies. Such scenarios illustrate a synthesis, which is neither the thesis nor the 
anti-thesis, but something new.  
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4.3 Reflection on possible conflicts 
The central dialectical conflict that we explore in this paper is the confrontation between the 
EU approach which is fragmented, top-down and does not allow for special treatment of 
reliable companies and the BeerLL approach which is holistic, bottom-up (with government 
and businesses acting as equals) and which advocates differentiation between traders. In this 
dialectic cycle we are interested how collective action is organized to bring the BeerLL 
innovation in the highly regulated eCustoms environment. Despite the fact that this dialectic 
cycle is the main focus for our analysis, we observe that many other conflicts and dialectics 
cycles may be active, which may enable or hinder the collective action processes. We argue 
that these conflicts need to be identified and further considered.  
What we observe in the BeerLL is that, similarly to the mobilization of the network, we need 
to use concepts which would allow us to make a finer-grained analysis of possible conflicts. 
To do that, we propose that the levels, as well as the horizontal and vertical interactions 
proposed earlier, can help to identify the variety of such possible conflicts. The anticipation 
and mitigation of such conflicts may be an important factor to consider when mobilizing 
collective actions to bring innovation in the highly-regulated eCustoms environment.   
If we take the network model presented earlier, there may for instance be a conflict between 
the technology provider and the network of his competitors; a conflict between Dutch TCA 
and the wider EU policies and regulations; or a conflict between the beer producer involved in 
the BeerLL and the other beer producers. These types of conflicts may hinder the adoption of 
the BeerLL concept beyond the network of organizations, involved in the development of the 
BeerLL concept. This illustrates that although we have one focal dialectic cycle that we want 
to follow, there may be other different types of conflicts. 
5 DISCUSSION AND CONCLUSIONS 
The main question addressed in this paper is how to bring IS innovation in a highly regulated 
environment. We took the domain of eCustoms and specifically the BeerLL project as a focus 
of our investigation and we applied the collective action model of Hargrave and Van de Ven 
(2006) to see whether it provides a useful conceptual lens for the exploration of such 
processes. Below we discuss our observations concerning the applicability of the model to 
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explain the phenomena under investigation and we reflect on the contribution of this paper to 
the IS innovation research and practice.  
5.1 Reflection on the applicability of the collective action model 
5.1.1 Framing, construction of the networks and political opportunism 
In this paper we adopted the definition of IS innovation of Lyytinen and Rose (2003, p. 301) 
as it is exactly the “novel organizational application of information and communication 
technologies” we are interested in. The smart container seal is definitely an innovative 
technology; however, in the BeerLL we are interested not so much in the technology as such, 
but in the ability of this technology to solve certain organizational issues (in our case 
eCustoms-related problems). The novel organizational application, however, depends very 
much on to whom it is addressed: different aspects of this application would need to be 
highlighted and framed depending on the stakeholders addressed. Therefore, our analysis of 
the framing used in the BeerLL demonstrates that IS innovations are not fixed entities but that 
they are subject to interpretation and reinvention; this reconfirms the interactive-processes 
view on innovation as discussed by Slappendel (1996), as well as other scholars in the IS 
innovation field.  
The framing evolved throughout the alignment and negotiation processes that took place 
internally in the BeerLL, where the key participants, representing different organizations 
pursued different, sometimes conflicting goals. The processes of framing continued, however, 
also when the wider network was involved, as in order to mobilize external actors, the 
BeerLL participants needed to present the IS innovation in a way that is appealing to these 
actors. Our findings suggest, therefore, that there is a clear link between framing contests and 
the construction of networks, where different aspects of the IS innovation needed to be 
emphasised depending on the different actors that were targeted, for example whether the 
attempts concerned the government, the businesses, or the technology provider’s community.  
Our analysis also suggests a clear linkage between framing and political opportunity. As we 
saw in the case, the BeerLL participants carefully explored the policy documents and 
initiatives outlining long-term visions for eCustoms development in EU and internationally 
and they made strategic choices when framing the IS innovation. A fundamental strategic 
choice was to frame the BeerLL concept as an out of the box solution, not constrained by the 
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current legislation, as according to the participants that was the only way to bring real 
improvement in the domain. In addition, several other strategic choices were made: the 
BeerLL concept was framed very closely in line with the long term objectives of the EU, 
demonstrating how the BeerLL IS innovation is better able to meet these long term objectives 
and at the same time criticisms were directed towards the short-term approached and systems 
introduced in the EU. These strategic choices also influenced on its turn the mobilization of 
the wider network, as the BeerLL participants sought to align with proactive thinkers and 
initiatives (both on the government and the business side) who also criticized the short-term 
approach of the EU to implement eCustoms solutions. This illustrates a dynamic link between 
framing strategies, utilization of political opportunities and strategic choices for involvement 
actors in the wider network.  
As directions for further research, therefore, we suggest that the linkages between the 
concepts framing contests, construction of network and political opportunity are further 
examined. This, apart from theoretically extending the collective action model, can have 
significant practical implications; further operationalization and understanding of these 
linkages can provide practitioners in the area of IS innovation with a more precise analytical 
instrument which they can use for identifying and evaluating different strategic alternatives 
for action.  
5.1.2 Construction of networks 
During our analysis we found out that the constructions of network concept as proposed by 
Hargrave and Van de Ven (2006) is too general and was not able to capture the developments 
that we observed in the BeerLL. We therefore proposed to extend the model by further 
operationalization of the construction of networks concept. To do that, we argued to use the 
additional concepts of levels of actors, as well as horizontal and vertical interactions. We 
proposed three levels, i.e. level 1 (the level of the IS innovation project, where only specific 
individuals from different organizations are involved); level 2 (the level of the different 
organizations, which participate in the innovation project) and level 3 (the wider network, to 
which each organization participating in the innovation project has access to). We also 
propose further sub-levels of level 3 moving gradually through the progression of sub-levels 
as follows: national states, other national states in an economic zone; economic zone; other 
economic zones; global. The reason for the further sub-levelling is to be able to capture in a 
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more structured way possible differences in regulatory regimes. In addition, we proposed two 
interaction types for mobilizing actors from the network, i.e. horizontal, if the interactions 
take place at the same level and vertical, if the interactions take place across levels.  
The idea for multi-level analysis is not new (see Johnston and Gregor, 2000; Lyytinen and 
Damsgaard, 2001 in the IS field, and Pettigrew, 1990 in the organizational science field). 
What is new is the specific levels that we define based on our insights from the case. 
Regarding the interactions, we find the idea of horizontal and vertical interactions in the work 
of Pettigrew (1990), where he introduces the idea of these interactions to analyze change 
processes. Whereas the way Pettigrew uses the concept of vertical interaction is similar to the 
way we use it in this paper, i.e. exploring links between higher and lower levels of analysis, 
we have inherent differences in the use of the concept of horizontal interaction. In Pettigrew’s 
work, horizontal interactions capture the time dimension, or how changes occur in past, 
present and future. While the time dimension is definitely important and would be worth 
exploring in further research, in the network model discussed in this paper we did not include 
the time dimension, so that we can keep the analysis more manageable. The way we use 
horizontal interaction in this paper, therefore does not incorporate the notion of time but it 
focuses on interactions between actors that operate at the same level. 
In the previous section we already discussed the links between framing, construction of 
networks and political opportunities, thus we will not repeat this discussion here. There are 
some other elements regarding the construction of networks which deserve further attention. 
The IS innovation that we discuss in this paper requires changes in the regulatory regime at 
the EU level. The legislation at this level is very complicated to change, as it involves agendas 
of the 27 member states and in addition to that the agenda of the European Commission. One 
may ask the question: is it worth the efforts to try to influence this level and what can be 
gained from that? The answer would depend very much on the specific situation. What we 
saw in our case is that the forthcoming systems and procedures that are currently on the EU 
agenda will pose additional new layers of administrative burden, and will create higher 
dependency of the logistic processes of businesses on government procedures. For large 
multinational companies which operate world-wide and rely on just-in-time delivery this may 
lead to disruption of the supply chain operations, additional costs and reduced competitive 
advantage. In this context, even if the legislative changes are slow, initiating a debate and 
providing strong proofs-of-concept how IS innovation can help to solve these problems is a 
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big step forward. A shift in mindset is a necessary condition for further legal changes to be 
introduced. At the same time, from other domains (e.g. the innovation in the HIV/AIDS 
treatment discussed earlier) we see that if the problem is really pressing and high on the 
political agenda, results can be achieved.  
It is worth mentioning, however, that in other IS innovation initiatives, legal changes may be 
required at other levels rather than the EU. For example, in a simpler case, there may be a 
need for change of a national regulation, or in a more complicated case, there may be a need 
for change at a higher level (e.g. international). This would mean that the scale and the 
magnitude of the problems, as well as the efforts for mobilizing collective action can differ. 
One thing to keep in mind is that moving from national towards international level, the power 
of regulation seems to fade away and agreements are more difficult to be reached (Henriksen 
et al., 2008). On the positive side, the move towards the international dimension assumes 
higher diversity of interests, thus there is a greater chance for the innovators to find parties 
that would support the innovation. On the negative side, however, international regulations 
are often high-level and applicability on a national level often depends on the willingness of a 
specific country to comply. This may mean that IS innovations which require change in 
national legislation may be easier to be adopted, once the regulatory changes are achieved.  
Although it was developed with the intention to operationalize the concept construction of 
networks, the network model consisting of levels of actors and interactions between them, can 
also find application for defining strategies for collective action processes, as well as for 
identification of conflicts, which can hinder such processes. With respect to the former, in the 
case we see that the BeerLL innovators behave strategically. Once they identified that for the 
adoption of their IS innovation the legislation at the EU level would need to be changed, they 
followed a strategy of a direct approach, where they got into a direct contact with 
representatives from DG/TAXUD. Based on the feedback from these direct interactions, the 
innovators better understood the power of the individual member states in the decision-
making process and based upon these lessons, they revised their strategy. It demonstrates that 
the innovators were subject to an important learning process. In their follow-up efforts they 
joined forces with national governments and industry associations, so that they can mobilize a 
stronger power base, which as a next stage will be mobilized to approach DG/ TAXUD using 
other channels. This illustrates that innovators can utilize a number of strategies, follow 
different routes and parts of the network to engage in collective action processes. In this 
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process, having government actors involved in the collective action process is very useful. 
These actors can provide the necessary contextual information to understand the 
developments in the highly-regulated environment and can be very instrumental in the process 
of framing the innovation concept as such that it can potentially have an impact at the 
regulatory level. In addition, they can also be a very valuable partner to provide access to 
other government bodies, which can result in a more powerful network.  
It is important to point out that the efforts of the innovators can be disrupted at any moment 
by actors acting at different levels in the network. The levels of actors, as well as the 
horizontal and vertical interactions can be used for screening the network and identification of 
possible conflicts which may hinder the efforts of the innovators. The identification of 
conflicts is important, as the innovators can look for way to cope with the conflict or can 
develop strategies to bypass it.  
5.2 Implications for research and practice 
This paper brings contributions to both IS innovation research and practice. With respect to 
research, our work can be seen as a response to the call of Fichman (2004) for stepping 
outside the dominant paradigm of the IS innovation research, as well as the call of Lyytinen 
and Damsgaard (2001) to extend the IS innovation research with models that account for 
institutional and political aspects. The collective action model for institutional innovation has 
not been applied in the IS innovation literature before; hence, our application of the model to 
the IS domain, as well as the extensions that we propose, add a new and complementary 
perspective for studying IS innovations from a more political perspective. We propose a 
number of directions in which further research efforts can be directed to further understand 
the processes of how to bring IS innovations in highly regulated environments. These include 
the further exploration of linkages between framing, construction of networks, and political 
opportunities. We are aware that our study is limited, as it focuses on one case study in one 
domain (eCustoms). Further research can focus on extending this study to other cases and 
other domains.  
This paper also can be seen as contribution to practitioners, who attempt to bring IS 
innovation in a highly regulated environment. As the paper points out, next to the 
technological development of the innovation, broader socio-political processes will need to be 
considered for adoption to take place. This paper raises a number of questions which 
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practitioners will need to pay attention to when attempting to bring IS innovation in highly 
regulated environments. For example: What is the information technology developed and how 
is it to be applied to a specific organizational problem to create an IS innovation? How is the 
IS innovation framed to address the interests of the directly and indirectly involved 
stakeholders? What are political opportunities and how could they be used for the framing of 
the IS innovation? How to mobilize a powerful network of actors and how is the IS 
innovation re-framed to attract actors from the broader network? How to make decisions 
whom to include in that network, depending on, among other things, available political 
opportunities? At which level to engage in collective action processes for changing the 
regulation to allow grounds for the IS innovation to be further adopted? What strategies to 
follow to approach the regulators? Where do potential conflicts which can hinder the 
collective action processes lie and what strategies are possible to overcome them?  
Although we do not offer ready-made answers to such questions, these can provoke 
practitioners to think about these issues and decide on a course of action. The detailed case 
description that we provide in this paper describe what choices the BeerLL participants made 
to address some of these questions and practitioners can use these to get further insight and 
ideas. When analysing the BeerLL case, we found the levels of actors, as well as the 
horizontal and vertical interactions as a very useful analytical tool to reason about the 
mobilization of the network, but also about identification of conflicts. It also provides input 
for the discussion of the possible strategies concerning with whom to engage in collective 
action processes. Practitioners can use these analytical categories and the associated 
visualization to facilitate their analysis as well. It is important to realize, however, that 
engaging collective action is a highly political, as well as resource and time consuming 
process. For domains which are highly regulated and for problems which are pressing, 
bottom-up IS innovations may have much higher potential to bring significant improvement 
compared to approaches driven by the authorities. In these cases, such efforts can be justified 
given the potential gains that these IS innovations may bring.  
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